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factors in the water level fluctuation zone of the Zigui region of the Three Gorges
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Abstract: River systems around the globe are increasingly affected by damming to satisfy increasing demands for
hydroelectricity, flood mitigation and reliable water supplies. The impoundment of the reservoirs can significantly alter river
flow, shorelines, sediment and aquatic fauna and flora and can result in the loss of original riparian vegetation. After the

first impoundment of the Three Gorges Reservoir (TGR) in June 2003 and the complete impoundment in 2010, the water
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level of the reservoir fluctuates from 145 m a.s.l in summer (May to September) to 175 m in winter ( October to April) ,
resulting in formation of the water level fluctuation zone ( WLFZ) with a total area of 350 km” in the Reservoir. Compared
with other reservoirs, the hydrological regime of the TGR is the exactly opposite of the natural flood rhythms of the Yangtze
River with prolonged inundation duration ( nearly half a year) and deep submergence depth (up to 30 m). The operation of
the Three Gorges Reservoir had significant effects on the ecosystem of the riparian zone, causing a series of ecological
problems such as the disappearance of original vegetation and reduced biodiversity in most of the riparian zone, as well as
severe soil erosion. These changes might alter plant community characteristics in the WLFZ of the TGR. The study of plant
community structure and species diversity in the WLFZ has been a research hotpot in plant ecology and restoration ecology.
The purpose of studying the characteristics of plant communities and their influencing mechanisms in the WLFZ is to enrich
the ecological research content of newborn wetlands, and to provide a scientific basis for the vegetation restoration, wetland
protection and management in the WLFZ. The height, coverage and frequency of each plant species and the soil properties
were measured at each elevation zone (145—155 m, 155—165 m, and 165—175 m) in the WFLZ of the Zigui region of
the Three Gorges Reservoir (ZRTGR) in 2018. The two-way clustering analysis and canonical correspondence analysis
(CCA) were used to analyze the spatial variations of the plant community characteristics and determine the key
environmental factors influencing vegetation. The main results were as follows: (1) a total of 34 species of vascular plants,
belonging to 15 families and 32 genera, were recorded in the WLFZ of the ZRTGR, with abundant species of Compositae
and Gramineae. Vegetation was dominated by herbaceous plants amog which the annual herbs (i.e. Setaria viridis, Digitaria
sanguinalis, Echinochloa crusgalli, Bidens pilosa, and Xanthium strumarium) and perennial herbs (i.e. Cynodon dactylon
and Cyperus rotundus) accounted for 67.65% (23) and 32.35% (11) of the total number of species, respectively. (2)
Species diversity showed an increasing trend with elevation and had significant differences between low, middle and high
elevation area (P<0.05). The species number, Shannon-Wiener diversity index, and Pielou evenness index of the plant
community increased with the increasing elevation from the low to high elevation area, whilamonge the Simpson dominance
index decreased with the increasing elevation. (3) Using two-way clustering analysis methods, the vegetation in the WLFZ
consisted of three main plant community types: Ass. C. dactylon, Ass. S. viridis+D. sanguinalis and Ass. B. pilosa. The low
and middle altitudes are dominated by monodominant community of C. dactylon, while the high altitudes are dominated by
co-optimal communities of Setaria viridis, D. sanguinalis, B. pilosa and X. sibiricum. The CCA showed that elevation and
flooding duration were the most important factors influencing the species composition of the plant community in the WLFZ ,
while TN and TK were the secondary important factors influencing the species distribution pattern of the community. The soil
in the WLFZ was poor and limited by N and K nutrients. The diversity of plant communities in the reservoir area is still

declining, which requires long-term monitoring and research of plant communities and environmental factors.

Key Words: Three Gorges Reservoir; riparian zone; species diversity; environmental factors
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Table 1 Basic information of sampling sites

FE S GRS B 4/m ZPE/(°) i/ (°) W/ (°) Wi
Sample code Sampling sites Elevation Longitude Latitude Slope Aspect
A B TR SR 145—175 110.7835 30.1001 16 Eastward
B HETRA R 145—175 110.7678 31.0240 34 Northwest
o HETRIEE AT 145—175 110.7673 30.9732 24 Northeast
D A TR A B b 145—175 110.7520 30.9545 27 Southeast
E B TR I B A KA 145—175 110.7495 30.9226 18 Northeast
F HETRE B4 F e /NE 145—175 110.7418 30.9254 20 Westward
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Table 2 Statistic analysis of soil environmental factors

K7 SFEIEL /M L INIE] T 22 AR5 R
Factor Mean Minimum Maximum SD (0%
pH 7.99 7.71 8.21 0.15 1.92%
oM/ (g/kg) 24.28 21.22 27.23 1.99 8.21%
SM/ % 31.77 3.30 50.70 11.30 35.56%
TP/ (g/kg) 0.94 0.71 1.21 0.18 19.04%
TN/ (g/kg) 0.88 0.64 1.12 0.12 13.91%
TK/ (g/kg) 20.36 20.05 20.87 0.25 1.23%
AP/ (mg/kg) 15.16 8.98 17.89 2.79 18.43%
AK/ (mg/kg) 93.00 85.01 97.65 4.21 4.53%
NH}-N/(mg/kg) 6.49 5.55 6.98 0.44 6.76%
NO3-N/(mg/kg) 10.55 6.65 12.88 2.07 19.60%

OM : 5 L5 Organic matter; SM ; +-3# % 7K it Soil Moisture ; TP : &8 Total phosphorus; TN ; £.%( Total nitrogen ; TK ; B4 Total potassium; AP ; 34
% Available phosphorus ; AK; %440 Available potassium; NH}-N: 2 A%l Ammonia nitrogen ; NO3 -N: ilf & % Nitrate
phosp! P 4 g 3
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JRAEEEH PR R B — RO FHFE, — D FHFER /R —  Fig1 The water level changes in the Three Gorges reservoir
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AU AR TE =K PERR I Bl Vel 2 e 4R AE ) 34 B, S Jm T 15 B 32 J& , Horh 3581 ( Compositae ) 8
J& 9 F, KA Fl (Gramineae ) 7 J& 7 ', T B} ( Leguminosae ) 5 K i £l ( Euphorbiaceae ) 3 J& 3 #f, %8 F}
( Amaranthaceae) 2 J& 2 Fli, # /¥ Bl ( Cucurbitaceae ) | # %% £l ( Malvaceae ) . 22 £l ( Polygonaceae ) . & ¥ 7 &}
(Portulacaceae) i B+ ( Solanaceae ) , = Bl ( Umbelliferae ) ) . 58l ( Moraceae ) , 75 # &l ( Cyperaceae) . Z S F}
(Scrophulariaceae) ¥ 1 J& 1 #, SRR ECNFE , HUCERARL, 205 i P S501 26.47% F1 20.59% ,
TE = 28 DX P o I AR i A b e E A, e S R RSB R, ) o5 Wy i S Y 8.82% |
8.82% .5.88% ., VA2 DX I N HLJE SR AR o A R Y R L, A 8 BE(ED 8 JE 8 B, R 953.33%,
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IR B IR %, — 44 AN AR AR AR N, S5 R RUR AR R A Sl
2.3 RHEZFEEAREL
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.3 (P<0.05) . YA%L Shannon ZHEPEFEEL  Pielou 3415 FE 48 K MR T4k 31 a0 T 4K Fifi o v %) 38 Jin i v
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(165—175m) ] 2257 1.3 (P<0.05) , Pielou 3J2] BE 8 BU7E — AP 16 B2 [A] 34 5 22 55 1 3% (P<0.05)
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Fig.2 Distribution of life forms by altitude in the Three Gorges Fig.3 «-Diversity Index in the Three Gorges reservoir
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(1) J AR ( Cynodon dactylon ) BE7%

ARV, FEAFE AR AT ( Cyperus rotundus) P8 ( Echinochloa crusgalli) Y%t %% ( Bidens
pilosa) JiJ& & ( Setaria viridis) . 45 B ( Xanthium strumarium ) , ¥4 #4515 IR ( Abutilon theophrasti ) | & %
( Eclipta prostrata) ™5 F& ( Digitaria sanguinalis) \BYZ= ( Eriochloa villosa) % . X —ZEBE F B A 7F 145—165 m
IKALBE R, BINE vty o R &8, A6 86 ANFEJT AL 32 MIF,

(2) M R+ B v

FAKEYRETS , FEASE R SR R R S AR FEAFR K2 (Polygonum hydropiper) i
Wh¥E ( Euphorbia hypericifoli) AR ( Melilotus officinalis) %5 . X — 2 RE FE A0 4E 165—175 m /KA B £,
5 11 DFEITEE 19 A,
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Fig.5 Plant species and sampling sites( A) , Location of sampling sites and environmental variables( B) , in the water level fluctuation zone
of Three Gorges Reservoir defined by the first two axes in the canonical correspondence analysis
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